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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict sputtering phenomenon 
on an inner wall surface of a plasma generating chamber, and 
facilitate handling of an antenna to hold its form even when it is 
thin by embedding a flat antenna in a dielectric body. 
SOLUTION: A side wall member 30 of a plasma generating 
chamber 31 is composed of a hollow alumina cylinder of a 
thickness of 50mm, and it is installed on the upper side of a 
diffusion chamber 32. In the side wall member 30, a copper 
antenna 34 of a thickness of 0.1mm and a plate width of 40mm 
is embedded. A plate thickness direction of the antenna 34 is 
set parallel to an axial direction of the cylindrical side wall 
member 30. As high frequency power is supplied to a feed part 
36 of the antenna 34, plasma is generated in an inner space 38 
of the plasma generating chamber 31, and this is diffused to the 
diffusion chamber 32, so film on a substrate 52 is processed for 
etching or the like. 
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* NOTICES * 

iTPO and NCIPX are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Plasma treatment equipment characterized by having the next configuration in the plasma 
treatment equipment which carries out plasma treatment of the processed substrate which the building 
envelope of a vacuum housing was made to generate the plasma, and has been arranged in said building 
envelope. 

(b) A part of wall surface member [ at least ] which demarcates said building envelope consists of 
dielectrics. 

(b) The conductive antenna is embedded to the interior of said dielectric, and this antenna is not exposed to 
said building envelope. 

(c) Said antenna is formed with band-like sheet metal, and the direction of board thickness of this antenna is 
perpendicular to the direction of a normal of the internal surface close to the antenna of said dielectric. 

(d) The RF generator is connected to said antenna. 

[Claim 2] It is plasma treatment equipment according to claim 1 characterized by embedding said antenna at 
said dielectric as the configuration of said dielectric is a cylinder in the air, the internal surface is exposed to 
said building envelope, the configuration of said antenna is a disk in the air with which one place of a hoop 
direction is divided and the direction of board thickness of said antenna becomes parallel to the shaft 
orientations of said dielectric, and so that said antenna may become this alignment to said dielectric. 
[Claim 3] It is plasma treatment equipment according to claim 1 which said dielectric has the flat front face 
exposed to said building envelope, and the configuration of said antenna is a cylinder of the hollow made 
from sheet metal with which one place of a hoop direction is divided, and is characterized by embedding 
said antenna to the interior of said dielectric so that the direction of board thickness of this antenna may 
become perpendicular to the direction of a normal of said flat front face. 

[Claim 4] Plasma treatment equipment characterized by having the next configuration in the plasma 
treatment equipment which carries out plasma treatment of the processed substrate which the building 
envelope of a vacuum housing was made to generate the plasma, and has been arranged in said building 
envelope. 

(b) A part of wall surface member [ at least ] which demarcates said building envelope consists of 
dielectrics. 

(b) The conductive antenna is embedded to the interior of said dielectric, and this antenna is not exposed to 
said building envelope. 

(c) Said antenna is formed with band-like sheet metal, the cross-section configuration perpendicular to the 
longitudinal direction of this antenna is carrying out the long and slender configuration, and the production 
of the long side of said cross-section configuration intersects the internal surface and perpendicular of said 
dielectric. 

(d) The RF generator is connected to said antenna. 

[Claim 5] Said dielectric is plasma treatment equipment given in any 1 term of claims 1-4 characterized by 
being formed with the alumina sintered compact. 

[Claim 6] The band-like sheet metal which constitutes said antenna is plasma treatment equipment given in 
any 1 term of claims 1-4 to which the board thickness is characterized by being within the limits of 
1/100,000 from 1/10 of the board width. 

[Claim 7] It is plasma treatment equipment according to claim 1 characterized by for said plasma treatment 
equipment being an etching system, and temperature control being possible for said a part of vacuum 
housing [ at least ]. 

[Claim 8] The manufacture approach of the antenna which constitute from a dielectric a part of wall surface 
http://www4.ipdl.ncipi.go.jp/c^^ 12/15/2005 



JP,09-245993,A [CLAIMS] 



Page 2 of 2 



member [ at least ] which demarcates the building envelope of a vacuum housing, and embed a conductive 
antenna to the interior of this dielectric, and supply high-frequency power to this antenna, and said building 
envelope is made to generate the plasma, and is equipped with the next phase by this in the manufacture 
approach of the antenna for the plasma treatment equipment which carries out plasma treatment of the 
processed substrate arranged in said building envelope. 

(b) The phase which manufactures the 1 st dielectric which carried out the configuration of a thick 
predetermined hollow cylinder. 

(b) The phase which forms the disc-like antenna in the air with which one place of a hoop direction is 
divided by one end face of said 1st dielectric by carrying out film attachment of the conductive thin film. 

(c) The phase which manufactures to one the 2nd dielectric of the hollow cylinder which carries out the 
same end-face configuration as said 1st dielectric on the end face in which said antenna of said 1st dielectric 
was formed with a sintering process. 

[Claim 9] The manufacture approach of the antenna which constitute from a dielectric a part of wall surface 
member [ at least ] which demarcates the building envelope of a vacuum housing, and embed a conductive 
antenna to the interior of this dielectric, and impress high-frequency power to this antenna, and said building 
envelope is made to generate the plasma, and is equipped with the next phase by this in the manufacture 
approach of the antenna for the plasma treatment equipment which carries out plasma treatment of the 
processed substrate arranged in said building envelope. 

(b) The phase which manufactures two dielectrics which are carrying out the configuration of a thick 
predetermined hollow cylinder, and have the same end-face configuration. 

(b) The phase which manufactures the antenna which consists of conductive sheet metal which carried out 
the configuration of a disk in the air where one place of a hoop direction was divided. 

(c) The phase which carries out low attachment junction of said two dielectrics mutually by inserting said 
antenna between the end faces of said two dielectrics, and using this antenna as low material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment equipment made to generate the 
plasma especially with an inductive-coupling method about the plasma treatment equipment which etches a 
processed substrate or forms membranes on a processed substrate using the plasma which the interior of a 
vacuum housing was made to generate. Moreover, it is related with the manufacture approach of the antenna 
for such plasma treatment equipment. 
[0002] 

[Description of the Prior Art] At etching for manufacturing a semiconductor device conventionally, or the 
process of membrane formation, in order to generate the plasma, generally the parallel plate electrode has 
been used. However, many plasma treatment using a electron cyclotron resonance (ECR), inductively 
coupled plasma (ICP), a helicon wave, etc. is used from the demand of micro processing of etching, the 
demand of an art with few damages, etc. in recent years. By such plasma treatment, also by the low voltage 
force, the plasma with a very high consistency is generated, this plasma is diffused near the processed 
substrate, and plasma processing can be performed at the plasma generating room in the location distant 
from the substrate electrode holder which carried the processed substrate. Among these, this invention is 
related to the plasma treatment equipment which used inductively coupled plasma. 
[0003] In order to generate inductively coupled plasma, they are Plasma Sources Sci.Technol., the 1st 
volume, 109 pages, and J.Hopwood. Work and the plasma generating room indicated in 1992 can be used. 
[0004] Drawing 8 is the perspective view of conventional plasma treatment equipment which used 
inductively coupled plasma. The antenna 12 which becomes the perimeter of the plasma generating room 10 
of the shape of a cylinder which consisted of dielectrics, such as a quartz, from band-like sheet metal is 
wound around the hoop direction. This plasma generating room 10 is attached on the diffusion chamber 14. 
The plasma generated at the plasma generating room 10 is diffused in a diffusion chamber 14, and plasma 
treatment, such as etching, is performed to the substrate 1 8 put on the substrate electrode holder 1 6 installed 
in the center of a diffusion chamber 14. 

[0005] If the example of etching processing is explained, after exhausting the plasma generating room 10 
and a diffusion chamber 14 to a vacuum, the reactant gas of C4F8 grade will be introduced, and a pressure 
will be set as Number mTorr. If high-frequency power is supplied to an antenna 12 using RF generator 20 
for plasma generating, the alternating electric field which is going to negate the current which flows at the 
annular antenna 12 inside the plasma generating room 10 occurs by inductive coupling, an electron will be 
accelerated by this and the reactant plasma of high density will occur inside the plasma generating room 10 
by it. This plasma is spread in a diffiision chamber 14, and the thin film of Si02 on a substrate 18 is etched. 
[0006] 

[Problem(s) to be Solved by the Invention] At the conventional plasma generating room mentioned above, it 
is arranged so that the antenna 12 which consists of band-like sheet metal may become cylindrical shape- 
like. That is, the board width part of an antenna 12 has countered the peripheral face of the plasma 
generating room 10. Therefore, the opposed face product of an antenna 12 and the plasma generating room 
10 became large, and the internal plasma and internal antenna 12 of the plasma generating room 10 had 
joined together in capacity besides inductive coupling through this plasma generating room 10. For this 
reason, in the part which approaches an antenna 12 among the internal surfaces of the plasma generating 
room 1 0, the internal surface had produced the problem that bias was carried out to a negative electrical 
potential difference, and the spatter of this internal surface was carried out in response to an ion 
bombardment. 
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[0007] Although the quality of the material of a plasma generating room is a dielectric, many quartzes are 
used also in the dielectric as an ingredient with little [ a mechanical strength is strong and ] contamination of 
alkali or heavy metal. If many spatters of this quartz were carried out, since the oxygen atom in the quartz 
by which the spatter was carried out would control deposition in the substrate of the fluorocarbon film in 
etching of Si02 especially using the plasma of fluorocarbon gas, Si02 was not able to be etched by the high 
selection ratio to Si. Furthermore, because of the above-mentioned ion bombardment, since the residence 
time of F radical which stuck to the quartz front face became comparatively short, F radical concentration of 
a discharge sky throughout increased, and a high selection ratio was not able to be obtained to Si under this 
effect. 

[0008] Instead of using band-like sheet metal as an antenna, if it is also considered that a cross section 
arranges a circular pipe around a plasma generating room and cooling water is poured inside this pipe, it is 
convenient also for cooling of an antenna. Also when such a pipe is used, the problem of capacity coupling 
between an antenna and the plasma, i.e., the problem of the spatter of an internal surface, has arisen too. 
[0009] In order to solve the above-mentioned trouble resulting from capacitive association with an antenna 
and the plasma, making an antenna flat is also considered as indicated in Proc.l2th Symp.Plasma 
Processing, the 433rd page, K.Takagi work, and 1995. Drawing 9 is the perspective view of conventional 
plasma treatment equipment which used such a flat antenna. The flat antenna 22 which carried out the 
configuration of a hollow disk is attached in the perimeter of the plasma generating room 10. Thus, since the 
area to which an antenna 22 counters the plasma generating room 1 0 by making an antenna 22 flat became 
small, the degree of capacity coupling of an antenna 22 and the plasma became small, it decreased that bias 
of the internal surface of the plasma generating room 10 is carried out to a negative electrical potential 
difference, and it was lost that a spatter is carried out of most internal surfaces of the plasma generating 
room 10. 

[0010] However, a special means for such a flat antenna 22 to hold an antenna in the flat condition is 
needed. And if it is made not much thin although it is necessary to make board thickness of an antenna 
thinner in order to lessen capacity coupling between an antenna and the plasma more, the problem of the 
mechanical strength of an antenna becoming less enough and it becoming impossible to maintain the flat 
configuration of an antenna will arise. And a very thin antenna uses a nerve for the handling. 
[001 1] If big high-frequency power is supplied to the flat antenna 22, the potential of an antenna will rise 
and the problem that discharge arises between an antenna and the superior lamella of a diffusion chamber 1 4 
in atmospheric air will also be produced. Also in the case of an antenna configuration [ as shown in drawing 
8 ], the problem of such discharge is produced. 

[0012] It is made in order that this invention may solve an above-mentioned trouble, and that purpose is in 
offering the plasma treatment equipment which could control the spatter phenomenon of the internal surface 
of a plasma generating room, and was excellent in that configuration holdout with the thin antenna of board 
thickness in the plasma treatment equipment of an inductive-coupling method. Moreover, it is in offering the 
manufacture approach of the antenna for such plasma treatment equipment. 
[0013] 

[Means for Solving the Problem] The plasma treatment equipment of this invention made the building 
envelope of a vacuum housing generate the plasma, and is equipped with the configuration of the following 
(b) - (d) in the plasma treatment equipment which carries out plasma treatment of the processed substrate 
arranged in said building envelope, (b) A part of wall surface member [ at least ] which demarcates said 
building envelope consists of dielectrics, (b) The conductive antenna is embedded to the interior of said 
dielectric, and this antenna is not exposed to said building envelope, (c) Said antenna is formed with band- 
like sheet metal, and the direction of board thickness of this antenna is perpendicular to the direction of a 
normal of the internal surface close to the antenna of said dielectric, (d) The RF generator is connected to 
said antenna. 

[0014] Thus, by having arranged the antenna, the opposed face product of the internal surface of a dielectric 
and an antenna becomes very small. Thereby, it will become only inductive coupling between an antenna 
and the plasma, capacity coupling will almost be lost, and the spatter of the internal surface of a dielectric 
will not be carried out. Therefore, in various kinds of plasma treatment, the bad influence resulting from the 
spatter phenomenon of the internal surface of a dielectric can be controlled. And since the antenna is 
embedded at the dielectric, even if it uses a very thin antenna, it excels in the configuration holdout of an 
antenna and a nerve is not used for the handling of an antenna. Moreover, since the antenna is embedded to 
the interior of a dielectric, the configuration of a plasma generating room including an antenna becomes 
simple, and the magnitude also becomes compact. Furthermore, even if the high voltage is impressed to an 
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antenna, it does not discharge between an antenna and a ground part in atmospheric air. 
[0015] What is necessary is just to embed an antenna into the thick part of a side-attachment- wall member 
as it considers as the disk in the air with which one place of a hoop direction is divided as a configuration of 
an antenna and the direction of board thickness of this antenna becomes parallel to the shaft orientations of a 
side-attachment-wall member, and so that an antenna may become this alignment to a side-attachment-wall 
member when the side-attachment-wall member of a cylinder-like plasma generating room is constituted 
from a dielectric. 

[0016] What is necessary is to consider as the cylinder of the hollow made from sheet metal with which one 
place of a hoop direction is divided as a configuration of an antenna, and just to embed an antenna to the 
interior of a superior lamella so that the direction of board thickness of this antenna may become 
perpendicular to the direction of a normal of the inferior surface of tongue of a superior lamella when the 
plate-like superior lamella of a cylinder-like plasma generating room is constituted from a dielectric. 
[0017] It is important for the band-like sheet metal which constitutes an antenna that the board thickness is 
very thin as compared with the board width. Although what is necessary is just to make board thickness 
small from a viewpoint which lessens the degree of capacity coupling between an antenna and the plasma, it 
is necessary to enlarge the board width to some extent from a viewpoint which passes the big high frequency 
current at an antenna. For example, board thickness can be set to 1 micrometer - about 1mm, and the board 
width can be set to about l-5cm. As for board thickness, it is desirable to carry out within the limits of 
1/100,000 from 1/10 of the board width practical. 

[0018] As the quality of the material of an antenna, like gold, silver, copper, or these alloys, although what 
has good electrical conductivity is desirable, as long as there is little high frequency loss, other refractory 
metals, carbon, etc. may be used. 

[0019] An alumina sintered compact can be used as the quality of the material of the dielectric used by this 
invention. However, the dielectric materials of others, such as not the thing to limit to this but a quartz, 
alumimium nitride, and boron nitride, can also be used, in short — the property as a dielectric — in addition, 
there should just be the mechanical strength and airtightness which can hold an antenna in the interior and 
can maintain a vacuum. 

[0020] Moreover, as an approach of manufacturing an antenna, on a dielectric, after carrying out film 
attachment of the conductor as an antenna, the approach of joining a dielectric to one with a sintering 
process on it is further employable. As a film attachment method of a conductor, the film attachment method 
plating, the applying method, the vacuum forming-membranes method, etc. are well-known can be used. 
Furthermore, the approach of sandwiching the antenna which consists of conductive sheet metal between 
two dielectrics as an option which manufactures an antenna, and carrying out low attachment junction of the 
two dielectrics by making this antenna into low material may be adopted. 
[0021] 

[Embodiment of the Invention] Drawing 1 is the transverse-plane sectional view of 1 operation gestalt of the 
plasma treatment equipment of this invention. The side-attachment-wall member 30 of the plasma 
generating room 3 1 consists of cylinders made from an alumina of hollow with a thickness of 50mm, and is 
attached in the diffusion chamber 32 bottom. Into the thick part of the side-attachment-wall member 30 
made from an alumina, the copper antenna 34 with a thickness of 0.1mm is embedded. The direction of 
board thickness of this antenna 34 is parallel to the shaft orientations of the cylinder-like side-attachment- 
wall member 30. The board width of an antenna 34 is completely embedded into the thick part of the side- 
attachment- wall member 30 made from an alumina except electric supply section 36 exposed to the 
peripheral face of those with 40mm, and the side-attachment-wall member 30. Therefore, the antenna 34 is 
not exposed to the building envelope 38 of the plasma generating room 31. 

[0022] In order to connect the electric supply cable which supplies high-frequency power from RF generator 
40, the electric supply section 36 is reinforced with a copper block, and is electrically connected to the 
antenna 34. The top cover 42 in which temperature control is possible is arranged in the upper part of the 
side-attachment- wall member 30, and the carbon plate 44 is attached in the inferior surface of tongue of this 
top cover 42. This carbon plate 44 faces the building envelope 38 of the plasma generating room 31. The 
path 48 is formed in the interior of a top cover 42, and the liquid 46 by which temperature control was 
carried out flows the interior of a path 48. 

[0023] The substrate electrode holder 50 which can be cooled with a cooling medium is installed in the 
interior of a diffusion chamber 32. A substrate 52 is fixed by the electrostatic chuck on the substrate 
electrode holder 50. This substrate electrode holder 50 has the structure where bias voltage can be impressed 
by RF generator 54 for bias. The side face of the substrate electrode holder 50 is covered with the insulator 
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56, and, thereby, centralizes the plasma on a substrate 52. 

[0024] In this plasma generator, the plasma generating room 3 1 consists of a side-attachment-wall member 
30 and a top cover 42, and the vacuum housing consists of this plasma generating room 31 and diffusion 
chamber 32. 

[0025] Drawing 2 is the 2-2 line sectional view of drawin g 1 . This sectional view cuts the side-attachment- 
wall member 30 made from an alumina in the height embedding an antenna 34 at a flat surface 
perpendicular to the shaft orientations of this side-attachment-wall member 30. The antenna 34 is embedded 
into the thick part of the bell shape side-attachment-wall member 30, and this antenna 34 is carrying out the 
configuration of the disk of the hollow divided by one place of a hoop direction. Therefore, this antenna 34 
is not closed to a hoop direction. And the two electric supply sections 36 are connected to the part divided 
by the hoop direction. Except this electric supply section 36, the antenna 34 is completely embedded into the 
thick part of the side-attachment- wall member 30. 

[0026] Next, how to etch a substrate with this plasma treatment equipment is explained. In drawing 1 , the 
plasma generating room 3 1 and the diffusion chamber 32 are beforehand exhausted to the vacuum with the 
exhauster 58, and for example, C4F8 gas is introduced by the flow rate of 50sccm extent from the gas 
installation device which is not illustrated. The carbon plate 44 which poured the liquid 46 which carried out 
temperature control to 200 degrees C, and was attached in the path 48 of a top cover 42 at the top cover 42 
at coincidence is heated at 200 degrees C. The polymerization film of C4F8 stops thus, adhering to the 
carbon plate 44 by heating the carbon plate 44. Although this film will peel and particle will increase if the 
film adheres to the carbon plate 44, heating of the carbon plate 44 has protected such un-arranging. next, 
exhaust air — the orifice 60 prepared in the conduit is controlled and the pressure in a diffusion chamber 32 
is maintained at 3mTorr(s). In this condition, high-frequency power is supplied to an antenna 34 through the 
matching box which is not illustrated from RF generator 40. Induction field occur according to the 
alternation current which flows at this antenna 34, and in the building envelope 38 of the plasma generating 
room 31, induction field occur near the horizontal plane containing an antenna 34 so that this field may be 
negated. The electron in a building envelope 38 is accelerated by this induction field, and the plasma occurs. 
This plasma is spread in a diffusion chamber 32, and the thin film of Si02 on a substrate 52 is etched. 
[0027] Drawing 3 (A) is a perspective view explaining the physical relationship of the antenna 34 and the 
side-attachment-wall member 30 in the equipment of drawing 1 , cuts off a front part and is illustrated. The 
antenna 34 is formed in hollow disc-like by band-like sheet metal, and the longitudinal direction is 
prolonged in the hoop direction of the side-attachment-wall member 30. This antenna 34 is arranged so that 
it may become bell shape side-attachment-wall member 30 and this alignment. The direction 62 of board 
thickness of an antenna 34 is parallel to the shaft orientations of the side-attachment-wall member 30. And 
this direction 62 of board thickness is perpendicular to the direction 64 of a normal of the internal surface 33 
close to the antenna 34 of the side- attachment- wall member 30. The cross-section configuration 
perpendicular to the longitudinal direction of an antenna 34 is carrying out the long and slender 
configuration, the long side of this cross-section configuration is equivalent to the board width W of an 
antenna, and a shorter side is equivalent to board thickness t. The board thickness t of an antenna is very 
small to the board width W. As for board thickness t, it is desirable to carry out to 1/10 of the board width W 
to about 1/1000. The production 66 of the long side of the above-mentioned cross-section configuration 
crosses perpendicularly to the internal surface of the side-attachment-wall member 30. 
[0028] By arranging the antenna 34 as mentioned above, the opposed face product of the internal surface 33 
of the side-attachment-wall member 30 and an antenna 34 becomes very small. That is, this opposed face 
product is only the area of the inner skin 35 of the board thickness part of an antenna 34. Thereby, it will 
become only inductive coupling between an antenna 34 and the plasma, capacity coupling will almost be 
lost, and the spatter of the internal surface 33 of the side-attachment-wall member 30 will not be carried out. 

[0029] Since the antenna 34 is embedded into the thick part of the side-attachment-wall member 30 made 
from an alumina, even if the board thickness is very as thin as 0.1 mm, an antenna does not deform and the 
configuration is held. And since the antenna 34 has not projected from the peripheral face of the side- 
attachment- wall member 30, the configuration of a side-attachment-wall member including an antenna turns 
into the shape of a simple cylindrical shape, and the magnitude also becomes compact. Furthermore, since 
the antenna 34 is covered with the dielectric nearly completely, even if induction of the high voltage is 
carried out to an antenna 34, it does not discharge between an antenna 34 and a ground (for example, 
diffusion chamber) in atmospheric air. 

[0030] With this operation gestalt, although the board thickness t of an antenna is very as small as 0.1mm, 
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since the board width W is comparatively large, even if it passes the high frequency current of a high current 
at an antenna with 40mm, RF loss does not become large. The reason is that a RF flows only near the front 
face of a conductor according to the skin effect. 

[0031] Drawing 4 (A) is the perspective view showing an example of the production process of an antenna. 
First, the 1 st dielectric 68 made from an alumina is fabricated with a sintering process, and it is made the 
configuration of a hollow cylinder of having predetermined thickness. Next, coppering 70 with a thickness 
of 0.1 mm is performed so that it may become disc-like [ of the hollow in the condition that one place of a 
hoop direction was divided by one end face of this 1st dielectric 68 ]. On the end face to which this 
coppering 70 was performed, the 2nd dielectric 72 made from an alumina is fabricated with a sintering 
process to one, and this 2nd dielectric 72 is also made into the configuration of a hollow cylinder. The bell 
shape dielectric in the condition that the antenna which consists of coppering 70 was embedded by this is 
manufactured by one. In addition, as the film attachment approach to the end-face top of the 1st dielectric 
68, the film attachment approaches other than plating may be used. 

[0032] Drawing 4 (B) is the perspective view showing another example of the production process of an 
antenna. First, the 1 st dielectric 74 and the 2nd dielectric 76 made from an alumina are fabricated with a 
sintering process. These dielectrics 74 and 76 are the configurations of a hollow cylinder where have the 
same end-face configuration and both have predetermined thickness. On the other hand, copper sheet metal 
78 with a thickness of 0. 1mm is made so that it may become disc-like [ of the hollow in the condition that 
one place of a hoop direction was divided ]. Next, after inserting this sheet metal 78 between the end faces 
of two dielectrics 74 and 76, these are heated in a furnace and low attachment junction of the two dielectrics 
74 and 76 is carried out by using copper sheet metal 78 as low material. The dielectric in the condition that 
the antenna which consists of copper sheet metal 78 was embedded by this is manufactured by one. 
[0033] Drawing 5 is the transverse-plane sectional view of the 2nd operation gestalt of the plasma treatment 
equipment of this invention. With this operation gestalt, there is no diffusion chamber and the substrate 
electrode holder 50 is directly arranged inside the side-attachment-wall member 80. The side-attachment- 
wall member 80 consists of alumina sintered compacts of a hollow cylinder configuration. The antenna 82 is 
embedded into the thick part of this side-attachment-wall member 80. The configuration of an antenna 82 
and arrangement are the same as the case of the operation gestalt of drawing 1 . RF generator 40 is 
connected to the electric supply section 84 of this antenna 82. By the way, if high-frequency power is 
supplied to an antenna 82 from RF generator 40, the temperature of an antenna 82 will rise and the 
temperature of the internal surface of the side-attachment-wall member 80 will also rise. If the temperature 
of an internal surface changes, the amount of radicals adhering to an internal surface will change, and the 
radical presentation in a reaction container will change. Then, repeatability is lost in an etching property. 
Then, in order to abolish the instability of such a radical presentation, he prepares in the peripheral face of 
the side-attachment-wall member 80 cooling water path 86, and is trying to keep the temperature of the 
internal surface of the side-attachment-wall member 80 at 200 degrees C from just before etching initiation 
with this operation gestalt. With this operation gestalt, the superior lamella 88 made from aluminum which 
carried out alumite processing of the front face is arranged on the side-attachment-wall member 80. When 
aluminum is used, there is no heavy metal contamination by iron grain child who arises with the superior 
lamella made from stainless steel. Moreover, alumite processing is useful to control of corrosion prevention 
of aluminum, and the spatter of aluminum. 

[0034] Drawing 6 is the transverse-plane sectional view of the 3rd operation gestalt of the plasma treatment 
equipment of this invention. The side face 91 and base 92 of the plasma generating room 90 consist of 
aluminum, and the superior lamella 94 of the plasma generating room 90 is constituted from this operation 
gestalt by the sintered compact of an alumina. The antenna 96 is embedded into the thick part of the superior 
lamella 94 made from this alumina. This antenna 96 is a copper cylinder plate with a thickness of 0.2mm, 
and one place of that hoop direction is divided. The electric supply section 98 is connected to the antenna 
96, and high-frequency power is supplied to this electric supply section 98 from RF generator 40. The 
substrate electrode holder 50 was installed in the interior of the plasma generating room 90 so that it might 
counter with a superior lamella 94, and the substrate 52 appears on it. 

[0035] Drawing 3 (B) is an explanatory view explaining the physical relationship of the antenna 96 and 
superior lamella 94 in the equipment of drawing 6 . The antenna 96 is formed in the bell shape by band-like 
sheet metal, and the longitudinal direction of an antenna 96 is prolonged in the hoop direction of a cylinder- 
like plasma generating room. The center line of the bell shape antenna 96 is in agreement with the center 
line of a cylinder-like plasma generating room. The direction 100 of board thickness of an antenna 96 is 
perpendicular to the direction 1 02 of a normal of the inferior surface of tongue 95 (a part of internal surface 
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of a plasma generating room is constituted.) of the superior lamella 94 made from an alumina. The cross- 
section configuration perpendicular to the longitudinal direction of an antenna 96 is carrying out the long 
and slender configuration, the long side of this cross-section configuration is equivalent to the board width 
W of an antenna, and a shorter side is equivalent to board thickness t. The production 104 of the long side of 
the above-mentioned cross-section configuration crosses perpendicularly to the inferior surface of tongue 95 
of a superior lamella 94. 

[0036] Thus, by arranging the antenna 96, the spatter of the inferior surface of tongue 95 of Li with the very 
small opposed face product of the inferior surface of tongue 95 of the superior lamella 94 made from an 
alumina and an antenna 96 and a superior lamella 94 is not carried out like the case of drawing 3 (A). 
[0037] the hollow disc-like [ as for the configuration of an antenna ] by which one place of a hoop direction 
was divided in explanation of an above-mentioned operation gestalt - or it is cylindrical and has become the 
so-called gestalt of 1 turn coil. However, the gestalt of an antenna is not limited to this. Drawing 7 is the 
perspective view of the example of modification of the gestalt of an antenna, cuts off this side and is 
illustrated. Drawing 7 (A) arranges antenna 34a of the configuration shown by drawing 3 (A) side by side 
three-fold to the shaft orientations of a cylinder-like plasma generating room. Antenna 34a of the same 
configuration is arranged in three shaft orientations in this example. Moreover, drawing 7 (B) arranges to a 
duplex antenna 34b of the configuration shown by drawing 3 (B) in the same flat surface. That is, antenna 
34b from which a diameter differs is arranged so that it may become this alignment mutually in the same flat 
surface. Like these examples of arrangement, the antenna in this invention may arrange the annular antenna 
which has not been closed to three-fold [ a duplex or ]. Furthermore, you may form in the coiled form of two 
or more turns. In short, in every part of the longitudinal direction of an antenna, the direction of board 
thickness of an antenna should just be perpendicular to the direction of a normal in the internal surface close 
to the antenna of a plasma generating room. 

[0038] Although explanation of an above-mentioned operation gestalt described the example of processing 
which etches Si02 film, the plasma treatment equipment of this invention may be used for etching of the 
polish recon film or the aluminum film, and may be applied to membrane formation processings of plasma 
CVD etc. other than etching. 
[0039] 

[Effect of the Invention] If an antenna is arranged like this invention, the opposed face product of the 
internal surface of a dielectric and an antenna becomes very small, it will become only inductive coupling 
between an antenna and the plasma, capacity coupling will almost be lost, and the spatter of the internal 
surface of a dielectric will not be carried out. Therefore, the bad influence resulting from the spatter 
phenomenon of the internal surface of a dielectric can be controlled. And since the antenna is embedded at 
the dielectric, even if it uses a very thin antenna, it excels in the configuration holdout of an antenna and a 
nerve is not used for the handling of an antenna. Moreover, since the antenna is embedded to the interior of 
a dielectric, the configuration of a plasma generating room including an antenna becomes simple, and the 
magnitude also becomes compact. Furthermore, even if the high voltage is impressed to an antenna, it does 
not discharge between an antenna and a ground part in atmospheric air. 

[Translation done.] 
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